Introduction
The lattice of an antiproton accumulator which uses the stochastic cooling method must meet a variety of requirements arising from its double function: storing particles in momentum space, and reducing their phase space volume in both transverse and longitudinal dimensions. A number of long straight sections, some of them with a zero momentum dispersion function a , are required and have to be disposed on a relatively small circumference. integrated field gradient Gl to the magnetic rigidity Bp , is related to the betatron phase advance p per period and to the length L of a period by the formulal) 6 = 4x/L (1) with xF = -xD = -x = -sin(P/2) (2) In a classical FODO structure where identical dipoles alternate regularly with quadrupoles, it is impossible to achieve zero The superperiod of the lattice consists of a succession of periods the focussing properties of which are identical; in all the quadrupoles, the field gradients are the same in magnitude. Their sign differs between an F and a D type quadrupole. The zero dispersion region is enclosed between two dispersion suppressors which will be described in detail in section II.iii. These dispersion suppressors are symmetrically disposed around the zero ap region so that a superperiod of the machine is symmetric (Figure 1 The first scheme is remarkably simple since all the dipoles of the lattice can be the same and it is the only one which has two long sections without dispersion. It turns out also that the 60 degree phase is special in this type of suppressor as it is in another category of suppressors where two dipoles are permitted in the second period. In the latter case, periods containing no dipoles could be added at the end of the suppressor to take advantage of the absence of dispersion. However, the present study is restricted to compact schemes which use at most two periods.
Application to the CERN Antiproton Accumulator
The CERN Antiproton Accumulator, described in reference 4, is designed to store 6.1011 antiprotons in one day. To achieve this goal, the machine needs a large momentum aperture ( Ap/p X 6%), a fast cooling of each injected pulse and two systems for cooling the accumulated beam.
Dispersion in revolution frequency
The dispersion n in revolution frequency f plays a central role in the theory of the stochastic cooling because it determines the rate of "mixing" of the particle samples to be cooled. Its minimum value is 0.1 From the expression ri df / f 1 1 Cp 1 dp/p Y2 7 7 R 7 where y is equal to 3.86 for a momentum p of 3.5 GeV/c it turns out that the"y-transition" yt and the tune Q must be smaller than 2 
Stack cooling
The density varies by a factor 104 from the top to the bottom of the stack. The range of the gain of the amplifiers is so wide that a universal system is not possible. The low and high density parts are cooled independently by high and low gain systems respectively. The pick-up electrodes must have a great sensitivity and a high resolution in momentum; their ideal place is in the neighbourhood of the F quadrupoles of the normal periods where the ratio ap/V'i is the highest. The cooling cavities are in zero ap sections. The betatron oscillations are unaffected if ap is strictly zero and the tolerance is so tight that in addition to the two families of sextupoles which are normally contemplated for the correction of chromaticity, a third family has been found to be necessary to control the off-momentum orbit distortion.
While the horizontal betatron cooling can be combined with the momentum cooling, an extra straight section is required for the pick-ups of the betatron cooling.
Choice of the lattice
The large values of ap and the large momentum acceptance lead to a considerable horizontal aperture.
A compromise has to be kept between the number of long straight sections, the length of a period and the strengths of the dipoles.
Given a tune smaller than 2.4, the schemes of 
